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y h /WaK— /U^^Ss t e r t - T S u3r->;*7 
/U#=l /US. t e r t — T5 n^^/U/tf— /MfvP 

1 f 1 -i/^/u^P evi^ ^i^/utf-zu^fvug. 
1 -;nfvu->^ p^^^/u^-^f ->;&/M^/ug. 1 -31 

fvP- 2 -S/^ D^^T^— /W^-^">^/^2K=./PS, 1 - 

1 -a h h *ci/*/\'tf~/l>/ 2 -x 

h?t Kp 2—r 



40 



h7t K d 7 7 ^t^r->^;^=;M f^l^i> W 

[0 0 3 1] ±K* (L3) OKJFSftSi: LTtt, £ 
{fcttl^tt 1 - ^ T-sUi/f P ^^/K l-xfvU^P 

ypfc'/uix^ p^^/K l-n-^/Uv^^P^^ 
/K 1 - s e c p^^^/K 1 —ff-J^s 

^p^^r*>/K 1 —^"f-JV-st P^^*>/K 3-^fvW 
- 1 c^yfy- 3 ->f /K 3-^^- 1-5/ 
^ a^yfy- 3 — f As 3 -t^fr- 1 - v-^ o^^r 
•fe>--3--</K 3-^/w-l-v^p^3Hr:/-3 

[0 0 3 2] ±IK (L4) *>**ft£«iLTrtU 

[00 3 3] 
[fcl 1] 



50 
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•(A) -(A) ifc) tf>) W 



[0 0 3 4] <L5) OK^SSSi LXtt, A 

[fki 2] 




10 



[0 0 3 5] R 01S ©K3Fje*a^HiRr/U'^ 

[00 36] #»E<D l^* h«-»lcE*r5K 

^fL^^ltW^IIil, 000-500, 0 

00, #£L<tt3, 00 0-100, OOOTfcS, 

jhkt ut>> -f * * * 0 30 

[0 0 3 7] Sfc, ±IEK^ft*«ttia»C|fi6-r2 
[00 3 8] fc3b\ h*t»f4. ±I2-<~ 

(Ll) - (L5) t^Six5K^S6SS"CS« 

[0039] *»«o^H»i:it * (1) x 
(2) 0BWft«a»©BMB*««:fffflLXE**r6^ 

[0 0 4 0] «X.ff, 

1. TIB-IK* (PI a-1) , (Pla-2) Xtt so 



(P 1 b)- <D*--£-Mk. 

i i. TEHBW; (P2) <Gv>T:/>*:xRa|#. 
i i i. (P3) O^S*^B»#, 

i v. Tffi-Jtt* (P4) 

v. TE-«* (P5) ON-t Ko^rW 5 KflS#« 

vi. e-^r' h^/U*^»«t»*, 
v i i . 

viii. =hB/<y^/u**-hB*fc 

em** e>*t5, 

[00 4 1] 
Mtl 3] 



nib 



101c 



Pla-1 



. R 10U , RlOlb 

IC 



R ,ou . R ,0Ib . R ,0,c 

^/^xtt7 y -/ut^y 7/w^us^ cixe>o 

'lUA£*LTtrvc<bJ:v\ R ,0,b £R 101c tf4*«r 
MtLTf>Jc<, «*»**-6»£fcMU R ,0lb , R 
wic li^nK^Sl - 6^7/^i/yS^^t, K 

[0 0 4 2] ±!ER ,0U s R l01b > R I0,C f45V>teB- 

tut. xfvug. ***** T'D^-^y^oe 

n-^/US, sec -yfvl'S. t e r t 
*vHk -<v^/uS, 

*^g, 2-^y->^o^^->/ua«s*«f 2 

^^/V-S> 2-5/* P^3rv'A'-2-2Mry^*/l'g, 
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m^zmfzzt&xzz. T»-*mtLXK. y=. 

h^->7x^S, o h^y7x-/ul s oih 
^v^^^/ug, p-tert-/K->7x-yuS, 
m-ter t-/ h^r*>7x-/l/S^7A'3^'>7x 

2-^?vu:7;c-/Pg s 3->f;i^7x^ 
g, 4 — P< f/l'7x — /Ug N ^fvU^ri/Ug, 4 - t 
e r 1-/^7x^^1, 4-yf/U7x-/Ul N 
*^7:*=/l'g^C0T/l'*/l'7:xXvUg^ t^jV^-y 10 
?vUg x xf/Uf7fM?(D7/W^/Ut7f/H, p< 

V^^/U^fvUg, V^fvU^^/Ug 
^CO^T/^/U^^vVg, h*v^7?vUg. «^ 

ifbtiZo Ty^^mtLxn^^m. y^-^ 
^/ug. y**r*mmimft>tiz. ry-^ 

>^g. 2- (1— -2-^^y3i^/Ug x 2 

- {2—ry^fv) -2-**y*L?-/i>g : &<D2-7}) 20 
-/v-2-^yai^/uS^^f^^ 0 K-o#* 
m&ttfo<<*^tLXrtM4tyM*^. ^im^ir^ 
o^y* V<<*>. hy7u-K 1, l, l-hy^ 
/utnx^y^/u^-h, y-ty/UXn^fyx/ufr 

k 1, 2 f 3, 4, 

rf£>Jl/<5„ 30 
[004 3] 
Utl 4] 

oB2a pl02> 
R l04a e /i__ R l(nJi_fttO<b 



Plb 



(3t*. R 102a , R 102 Mi^^K^»l-8(O(Sffi 
^^XttS^r/U^/US^^ R"* 

^-T, R ,Wa , R ,04b rt-t^tt^»3-7^)2~^ 

"To ) 

[0 0 4 4] ±ffiR ,a * , R ,a2b £ LTJUfctofctt. > 

^fvUg, s e c-yf^i, t e r t -:/?vUg % ^< 
V^/Vg, -^v'/Ug. — :/?vWg> **fvU£> 

^gW^iffcft*,, R l<a £LTtt\ 50 
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xfi/yg, r/ofuyg, z/^u-yg. ^yf uv 
g. -T^u^g, *^u;yg N / = 

l^g. 1, 4-v^^n^^^u^g, i f 2~ 
^i/l^g, 1, l, 4- 

^p^f^vS, l, 4-^p^fy^fu 
>mmi&!fL>tit>o R ,w * . R l04b *LTttU 2-ir 
^yyut'^m. 2-^y^p^yf/^ 2-* 
^y-y^p^^r^I, 2-^yi/^n-s^/ug^ 
*s#if *>n£ 0 K-fi^ (P 1 a - 1) Xtf (P 1 a - 

60 

[0 04 5] 
[<fcl5] 



P2 



^li^OT/l-^/UgX^n^^r^^r/Ug, & 

??i&6~2o<ory -/usxii^p ^ Wbr y 

[0 0 4 6] R 105 N R 106 07/W^Siltli^f^ 

g. -xfvi'g, yoe/ug. wy^D^/ug. n-^ 

/Wg, sec -y^g. t e r t -^vWg, ^^f 1 
^g> ^^rv'/ug, ^r/fvug, ^^vug. 7^;^ 
g, c'O'^vUg. o^^->/Ug, *>^n^7' 

^/t-g. y/u^-/i,g % ry^^^/ug^^if e>n 

g. 1, 1, l-hy7/^nxf;uS, 1, i f 1- 
h y ^ p nzn^g, / -ry;\,*X2 Zf^m^mfh 
tiZ. 7y-/Hd:lt(17xx/H x p -.^ h ^. >:7 
oi=/ug % m-^ h#v^^3i^Pg % o-^ h=¥^7ai 
xh^ri/7xx;US x p-tert-^^y 
7x-;PS, m- t e r t -T 7 h#y7x=;US^7 
/Un^*>^ai^/Ug N 2-^f L /U7itii/Ug, 3-^^ 
/U7^=./Wg % 4->^/P7jc=./Wg, zcf-/U7a:=./U 
g, 4-ter t-y^^^^/U-g, 4-/f/U7x 
— ^gx ji =/US§07/l'^7xn/WS^ 

^/ug^^ ( fe>ix5o 

[00 4 7] 
[Ibl 6] 

piae ntos 

4 C N 

P3 



r'OZ — so 7— o- 



-O— SO j— rW? 



R 107 , R 108 . R 109 2 cog© 

^ft^x^^cor^^/ugx^^p^Wbr/^ 
/ug; ^Sft 6 - 2 0 cor y ~^gx«:^ ° y Wkr y 

~/l-g. Xtt^*7-l 2<OTyfr*c;\,&%7fi-r o R 
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&£»l-6<OE«tt, ###©7/u*uvS£^ 

1-o ) 

[0 0 4 8] R 107 > R 108 , R 109 <£7/U*/US. 

?>fcTfr*^m. r y -/us. /> p y y<kr y -/u 

S, i/^i^S* ^*->i/^«)JS#lf6h5, 
[0 0 4 9] 
[ftl7] 

R ,01 « LhJ^«o« 



[00 5 0] 

litis) 



r h0 iik*»6-i oory-^Ss &s 

(07/^ I/VlXttKI^t 2-6 (DTfrtr- U 

1 - 4 OiOI*Xtt5>*R07^^«XttT 
/un^i/l, -hogx Tir^/uS. Xtt^aL-zuST 

tt, #^xtttt&<aT/u*/us. r/u^/usxttr 

/ura^r/u^/uS* 7;n-/uSv Xtt^^vuS*:** 
r/u*/uSs 77U= - hnSXtt/tf/i'S-e- 

ta^,") " 
[0051] rr-e. r u0 ory-u^Si: LTrt, 
i, 2-y~~u>^ i, 8-t7fi/yiW5, t 

s> l. i, 4-^f>^s; i- 

7x^-1, S/\stf;i>i->-2 t 3 

-i?-f>uS#tf* 7/^-^>StUtt, 1, 2-r 
^i/yS, l -7x^/i/- i, 5~y 

/Utf/U*^^, 3-Z?'(*mm*¥*fhtlZ. R UI 

or/^A'St lx«:, r ,ou -r 10,c tmm(Dt><D 

1>K T/Utr-/U&t LTtt. fcr~/uS. l-^n^-zu 
5. 7y^S, l-:/T-/ug. 3-:/^=/uS. -TV 
:/u-/uS* i — J^r^S, 3 -^^7^S, 4 



26 

»^yf^S, v^fvUT y/uS. l-^*1r=/U 
S. 3 -~»3ri?~/Ug, 5-^*-fc-/Ug % 1 
~/Ug, 3— ^X-zUS. 6— s7'f=/US, 7 
^x=zuS*&>. 7zU3*wVU*zuS£LTtt. 
*->^zuS. 3: h^ri^fv^g. -fx****/*** 
S. h ?vUg. ^V^n^^/US. ~**ris 

o^-»^/VS, ^O^o^^zUS. > h*>>:£^ 
zUS. ^h**>^?vUS. ^osK^S/3L^/US, 
->ol?vUSx ^V^u^^fvUS. ^#5/n*5/3i*' 

10 /US. * h^^D^ ^h^V^O^/US. T'D 

zuS* ^h*->y^zUS. ^otf^v'T'fvUS. * 
i"<^zuS. :t h^-f^fvUS, / h*v"^>/U 

[0052] ftfe 3Eic«ns*tr^rt>J:^fii**i 

-407/U^It LTtt. ^/US. J^/US* 

tvus, -fy^ntvus. n-:/5vus. >fy^ 

S. t e r t ^ftl-4W=^ 
>-S£LTfi. ^ h*v"S> ^h*->S. ^ntf*^ 
20 S, ^y^o#^>S, n-y'h^rv'S. ^V/h^> 
S. tert-/h^m «*»l-4«)r/^ 
/US, Z/U=i^i/S. ^hoSXttT^/uSXH^^ 
ftT^T 1^:7 31 -/US £ LTtt. 7o:-/uS, hy 
/US. p-tert-^h^7xn/H s p-T1r^ 

5^fn?fiS^tm ey^/us, ^y/us^ 

[0 0 5 3] JlrfrttlCtt. Mtfhy7^p^^y^ 
/U*yg5^7i^/U3- K=£A X h y 7/u^-n^^ v 
30 (p - t e r t-/h^r*>7i=/u) 7x- 

>U3 — K— p - h/UJ:^^/U*V^v?7ai=/U3 

— K=£-k, p - h/Urc^^/U^vgf (p-tert- 
y h^ri/^ai^/U) 7x^3- K— h!/7/Wt 
o^^V^/U^Vgf M/7x-/^/W*r:^A N h y 7 
/U3l"D^ ^ V^/U^VSI? (p-te r t-7 h^r->7x 
-ZU) ^^^n/U^/U^rzr>A x hy7/UtD^^y^ 
ZU^&IT* (p-tert-^^'>7x=/l/) 7^ 
^/u^/u^^iK. f y 7/uto^ ^>-^/ud^vgf h y 
^ (p-ter t-yh^7x=/P) 

40 p - h/u^^.x/ujfc^gfc ^ y /u^/u^=!>A, p 

- h/U3L^/U^V^ (p-tert -yh^ri/7*= 
/U) i/7x^/W^-!)A, p- h/UJi^^/U^^gg 
IT^ (p-ter t-^h^ix73:-/U) 7x=^/W 
^ = p- h/UaiV^/U^vKhy^ (p-ter 
t-7 r h^ , >7x-/P) */U7fc=:£i^ /i-y/ls^a-? 
^y^/u^yK h y 7x^/^W-!>A % :/*v*/u 
*^h!)7x^M^!>^ hy7^to^^y 
^/U2^^K h y 7<^/U^/U3j>n»>A x p- h/U3iV^/U 

*yihyyf/M/^-!?A, hy7/utp^^y^ 

so /U3ftV&v^ o^^r^/U^f-/U (2-^y->^n^^r 
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A, h!i ^yl^P >^>^yuz}t otitis/ 7-^7 = 
*yi/*^ £ A x h V y/lsX-a/ f p 

py* v^/ufc^St h I) 1-7*? yw*yuzfc-£i, x hy^ 
yU;tf-py* VXyi^y&v'* P^*->/vyfyU (2-^- 

y^y^^S (2-yy^-yu) yfvW (2-;fr*yS/ 

(2-^^y*>^n^^/u) *yu*x£i> hy7;wt 
py*V*yHfr:J— h] ,1.2' ~^-7^/U^yU^x 
/uy^vUr h7t Kp^^-^ h y 7U- h^O 

fx ( P - h/^>-^/^-^) ^r/y*:^ tr 

x ^7^^y, fx ('>^D 

^^fyUXyU*— yu) v*7Vy*>\ fx (*/9v<l/ 
fvl^yVjfc-yU) i/7^^y, fx (n-y^vVXyU 20 

*^yu) *^7/>^^ f* (^yi/fvuxyu*^) 

i/TV*$^^ f* (sec-^f/W-/i/) 

yy^v. f* (n-T'n tf/u^/u^zi/u) >?ryy* 

^ x fx (^fy^nf/^/^^) ^7/>^^ f 
X (t e r t-T 7 ^/^^) i/7^^y, fx 

^/UXyUzfr^yu) ^7/^^y, fx (sec-T;/P 
*yV2?>nyP) i/TVtV^s f* (t e r t-7^/^ 
yUzfcnyP) i^7^^y, 1 -i^P^v'yUXyM^ 
/I' — 1 - ( t e r t -^fvUXyl^-yV) v?ry^ * 30 
> s 1 — n^^rC^/UXyl'*— yU— l — ( t e r t — 

^ryy^^s i-ten-7; 

yUX>yU*~yU- 1- (tert -^fvl'XyUxfrxyW) i? 
TS/*yn<DitT>'?tf>mm#. fX-O- (p- 
hyUjcyxyUzfr^yW) -a -v^fvl^y f 
X — O — (p — h/^^X/Ux^yU) _ a 

^y*-*->^. fx-o- (p-h/pxy^/^./p) 

- a - ^>*P ^*->yl^y f X -O - ( p 

- K/Uxy*/P*;=./lO -2, 3-^y^>v^-V^y 
^CA, f*-0- (p-h/^^^-/U) -2 40 
-t^-fV- 3, 4 — t^i/A, f* 

-o- (n-:/*:/*^*-^) -a-^y^vi^y*- 

7 aL->V?y**i/Jx^ f X-O- (n-^^V^yU^ 
-a-v^v^ P-^vvl^y fx-O 

- (n-y^y*/^^) -2, 3-^^^y^V 
^y**^, f*-0- (n-:/*:/*/U*=/U) - 

2-y^/u-3, 4 vv^v^y f 
x-o- (y ^jxyM^yu) -a-^wyt^r 

5/ A, fX-Q~ (hy7/PtD/^^/^=:/l,) - 50 



a-v?y^/u^y^^, fx-o- (i, i, i- 
hy7;ptoi^y^^u) -o-v/y wyt 

*->A x fX-O- (t e r t ^yWsftxyU) - 
a-iJy^/U^y2Mf->A x fx-O- (^-^yl^p 

^^v*/u*=./u) -a-^y^vw^y t^->A x f 

X-O- (*>^ p^iJ-VXyUifcxyw) -a-i^y^vu 
fX-O- (^V-tf^XyUzfcx/U) - a 
-^y^^y**->ix N fx-o- (p-rryM-p^ 
^y*yu*x/u) -a-v/y^y^y^ixA, fx 
-O- (p- t e r t -^^"/l^<y^>*/V^— /U) - 

a-i^y ^/p^y 3*-*^. fx-o- 

*~yu) -a-c^y^/^y 2j-^r->A, f*-o- 

V77-^/^^) -a-^y^/W^y ***>Jx1$<D 

fx hy7/^a **5-jV7s,\,ifr=.)\,t9i/, fxyfvu 
^y^^yuy^y, tf^ai^yu^yujixnyuy f* 
fywxyi'^-yuy ^ y7'o ^yP^yUz^x 
/^y^v, fcTX-p- h/W3.y*yU^=.yuy ^ v % ^ 
^>^y*y^-yuy^y*j50tr**yui^>5|a|ft: % 2 
-C/^ n^^->/U^/U^^yU- 2 - (p - h/i^VX/u 
zt>r:yw) ;/p>"*>\ 2 y T'p f yU^7yU^=:yU- 2 - 
(p- KyUJ-V^yU^— yu) 7'n/>'y^^-^ h^yU 
'^7x- /Pix^yWj^^ ^*>^p^^f'>yu 
v?*y^>-^co^yU^y^3l^ p - hyi^yjxyw* 
, 6 — i/— h P^VixyK p — h/l^V^/U^y 

^-h^*. 1, 2, 3-hy* (y^y^yu^^yu 
^-^'» ^v-^y x i, 2, 3-hy* (hy^yi-^-p 

y^^*yU2j>r:y^^f'» -O-^v, 1, 2, 3~hy 

*>m^*T/i'nm#, N-t kp=¥^*^^w ^ k 

y ^^yu^^K^^x/K N-fcKo^r^^->W 
^ Khy 7yu^py ^y^y^ygjai^r^K N-tK 
p^ix^^i^y-f ^ K^i^ V*yM^&^*7vK N- 
t Kn^i/*^'>W^ Kl-^p^^yu^vSs^y. 
7VK N-t KP^r^^'>W^ h^-^n/N'y^/U 
^v^x^ryK N-t Kp^S'^v'W^ K 1 

^ Kl -^-^^ V^yU^vS^^^yK N-fc Ko^> 
*^>W ^ Kp- Ky^^yw^v^ai^ryK N- 
t Ka^^C/y><^ Kp-y h^^V^V^yW^ 

px^y^yu^^K^^r/K N-l: Ko^-^^-yy 
>CS K^y^V^/^y^^r/K N-t Ko^f-y^ 
^yy^f ^ K-2, 4. 6- hyy^yU'O'^V^y^ 
yggzn^^yK N-t Kn S 
^ u^yu^v^x-ryK N-kKo^^-yy^ 
^ Y2-1-7# u>*yu* ygfji^xyK N-t Kp* 
'>-2-7*^yu*^'>y>f ^ Ky^V^yu^^^* 

N-t Ko^-y^K^; Ky^^/w^y^* 
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30 



7VK N-fc Kn*S/-^u>f * K^^>^/U*>^^ 
rvK N-fc Kn^fi/-2~7a:n/l/^U>f * K^^V 
*/U*:/K3:*7VK N-fc Y**i'?jV#;\,<i % 

N-fc KD^r->W/U>f * 
K^^^^vK^^r/K N-fc Ko3r*>7*/P 
>fU7^V^*y8x^f;K N-fcKo^->7^ 
/i~f 5 K-<V"^>^/U*^a:^x/K N-fc Kd^*> 

N-fc Kd^*>7^.;K^ Kp-h/^^^/U^v^ 
*x>K N-fc KD^'>t7^^ * hV^V^/u^v 10 
gi£*7vK N-fc Kn^v^t7^/K^ K^yi?>* 
/u*ygx^f/K N-fc Kn^>-5-//W#/U*V 
-2, 3 - ^/^^r W ^ ^ y^yix^f 
A\ N-fc Kn*i/-5-//MOu*V-2, 3-i>;& 

/K N-t Ko^>-5-;/*^y-2, 3-^ 
/Uztf^rW $ Kp- h/Pxy^;^^x77/^ON 

^^ife>tt6^ hy7/utD>^y^^hy 

7a=;u^*-^ % h y 7/^D^^>^/U^>-gg 20 
(p-tert — y h^->7x^) v/7x^/i/* 
xi)^ h!/7/utn^^>7/^ySh!)7 (p-t 

h y 7x- p-h/U^y 
^ve(p-tert-yh^>7x=/l.) 
=Vl>X/Uft=>pjK s p- h/W^^/l-^V^hy^ (p 
- t e r t -y h^rv/^oi^/U) ^/U^^^A, h y 7 

/^d ^ ^ y.^/u* h y 1 7f ^ i> a, h 

!) 7/utn>^^/P*y8i/^P^^'WMf ^ (2 
-*-^ye^ w**r*//u) 7s/u&=.$& s h y 7/uto 30 

y^D^v-/U) l, 2' -t7f-;P 

^/Hj?^f/!/f h7t Koft7xX?Ahy7U 

i/^^^ tr* (p- h/^V^yu^^/P) i>TV*# 

v. fc\x (i/^o^^r^/u^/u^-^) ^r/y^y, 
(n-i/fv^/i'*^) ^ry^^y, tr* (>< 
^r/^^y> tr* (sec-:/ 

fvW*/U2fc-/U) >?ryy*>\ tr* (n-^DfyU^ 
/nj^n/u) v?ryy*>\ fc** wy^D^M- 40 

/U) v?7/y^y, (t e r t-^/^/U^^ 

(p- h/loLyjX/l^xvl,) - a -v^fvl^y 

/^y^^v^A^o^y^^r^R^ fc-^^-^^yu 

x*,&=./i,jf*sqfiO\fxx/i'*>ttUUt s N-t Kn 
^r*^^ ->W ; K^y^^yBx^f/K N-fc 
Ko^^*>W5 Khy7/wto>^y^/u*yfi 
:n*7VK N-k Ko^r^^-yy^^ Kl-^o^y 
^/Uxfc^g^^TVK N-fc Kn*S/*^->W S K2 50 



>*f ^ K 1 -^y^ y ^/u* ygi^f/K N-t Ka 
Sf-i/Xfi/lsj ^ Kp - h/Uxy^/U^ygx^f/K 
N-fc Ko^-yt7^W S K^yjx/M^K^x 
/K N-fc KD^yf7^/M; K^>ii?>*/U*>g 

^*x/uK£###£L< flH^ft*. ±GK3B 
±SJtt 1 S£m&T-Xtt 2 aa±ta^b*tfflv^ 

[00 5 4] ±Ktt«4*J<0iSiiD«:f4. ±R3S ( 1 ) <a 

lc»LT#*L<tt0. 1-15«, J:9fftl<tt 
0. 5-8«-?a>5. 0. 

1 5»i9#^fc«Wys(STU ^UNW 

[0 0 5 5] *«WC««*it5*«iB»Jt LTtt. -< 

LTttU WAtf^o^-J-y^ 2- n-T 

3-yh^;-;K 3 
-y^/W-3-y h*ri/7f 1-^^-2 
-7"u^y — /K 

x/K 7 , D^l/y^j/3-/^f/l/x 

-f/ug, 7 > ofi'y^y3-/i^ey^f;ux-f/P7 

tr- K 7"cr euy^y rx — /He y ac^ynn— tvPT" 

/K 3-^h^DWy^f^ 3-^h^->y 
p fcT^&^tfvK SSit e r t-^/K ^Df3f-^ 
®£t e r t— ^*vK ^oeuy^Ja-w ter 

y a— /p^y ^/uj.— -r/i^l 2-7'p/< 
y-/v©tt, ^SJ-cfc^/oei/y/ys-;^; 

[0 0 5 6] #«S»Jott^fl:rt:, -t-^«B l o ogR 

K2tLT20 0-l f 0 0 OflJ, #JC4 0 0-8 0 OSS 

[0 0 5 7] H»fc«U 
#J«r**-rsri#-C*6. ^»$g«)»Ji: LXtt:, spas 
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d*t*100^1, 000> 9tL<ttl50-80 
0T\ i»o»-T-rtlC7*y-yHt*KSS:2oa±*-r 

<0*9S®^SrK^3cSSlcJ: 9^#t LT¥$8 0-1 
[0 0 5 8] ^my-zHiTjcKSXtt^/nK^i/ 



ff 4 L < tt 3 0 **%a±-Cfc 9 *0±ffiti: 1 0 0 * 

<£ 9 L < tt: 8 0 .^/w%T$>So 
[0 0 5 9] ^57^y-/Hi7KS5^2 

oK±*t5ft*«X tt* * *>S bits® t 

LXtt, Tie*: (di) - (Di4) T*$ii,st>*>as 

[0 0 6 0] 

Utis) 



so 
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hoO^Odh 
Dl 




(flu st+R 201 , r 202 fi^-en**^. 

V>tt- (R 207 ) hCOOH^t, R 204 fl- (CH2) 

i (i=2-io) % K^fte-ioory-^y so 
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or 

D12 




D14 



5, ^/utf^S, */i*wu2k RMR-T-xttfiKlUB 
^^•fo R 205 ocor/w^u^s, & 
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rnXfti-^^m^-To R 207 li&9R»l-l 0OE 
*«XH5MStt<or/^*^^»«:*1-. R 208 fi7K^H 
^XttTK^S^^i", j tt0-5O»»"C*)5. u. h 
fl0X«lT-^5 o s. t. s' % t ' x s' 1 % 
t* * tt-tiv-ftt s + t = 8 , s' + t' =5, s 1 ' 
+ t' ' = 4*ttJKU *^#7*=A>1N»«tifcd>4< 
ttlo<?!)*ttaS:«-r5J:5**X-**. att^ (D 
8) , (D9) 4>fc«*4>a?ft* 1 00-1, 0 00 
ttSRTfcS, ) 

[0 0 6 1] ±fE5t4 3 R 201 . R 202 t LTtt. ^^.ffTK 
*fl«\ **vuS. ^fvwg, 7*A<S % ^otr/uS, 
xf--/ul, i/^D^^/H, R OT £LTtt, 
tf R 201 > R 202 £l^«ftt><^ *>5^ll-COOH, - 
CHzCOOH, R 204 £LTtt, ffltffxfuyS, 7 



-or" 13 



(Ll) 



36 

*-uvs. #/u#=/ug. */u*^g x mtm*. 

fiSSSK*^ R 205 £LTfi. flfM.tiWf-uo/X. 
i^ttR 204 tB»4t>O v R 206 £ LTfl^X-ffTkjRS 
3% >^S. xT-A^L y^/uS. 

[oo62] ::-c, ®mmmv&*$femt l-c 

TIEHBW (Ll) - (L5) -e^nsg, 
$4-20 OMtt^)£fii7/W^i, S-T^/Ug?) 
KiRS^-tn-ftL 1 - 6 <D h V TA**;Ui/ ]) /ug, &m 

[0 0 6 3] 
Nb2 0] 



l)ro 



(L2) 



(L3) 





<LS) 



C£T% R L01 -R L,e . a, nu n©£ftRtfA{Mitt 30 

[00 6 4] ±I2»»^HBia»J^E^fitt, ^<-^«J» 1 
0 0»B»U 0-5 06B, ff*l<l45-.5 0», «fc 

^ti<iiio-3oairifc^ mLxn2m£x±z 

ofi}±^*^»*^*>5, 5 0 fc/<*-v© 
[0 0 6 5] fc*5, ±IE<OJ:5 4«*««WJtt, 7 = S 

[0 0 6 6] JEfc* httSlctt, 
fit WI«PIJ:9»ft-r*»*^^ Mt*fcWH-* 

5 0 50 



[0 0 6 7] r©J:5ftJUHtft**fcLXtt, *- 
[00 6 8] AttttlCfi. IMfcttJUBttr 5 ^S<fc L 

x> r^=r, mat^s* 3.^r^^ n-y 

y/f/U7 5 X, sec -7*yUT % t e r 

t-^/ur$^ t e r t-r^> 

r^>\ ^o^yf/v7^, ^->/P7^, >^ 

/=/KT5V, r>7^, KrW^y, ir^vu 
7;>, uyi/7^, xf i/y>?r> > x fh7 

-^oW;^ ^y/p^7;V, v^-n-^ 

^/wr ^ yyf^7 ^ i?- s e c-y^/u 
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-^f;Mfi/yv?7^, N, N-i*> u 
y^7^ >\ N, N-S^fvUr hy^f'UV^V^ * 

*HiR^ffii»»r $ >mt ut\ h y 
>w^y, hy^vwsv, hy-n-^e/p 
t ^ hy>r y^ne/ur*^ hy-n-T^vur 

y. hy^wwrsv, hy^D^^7^;y x 
hy^f^7^y, hy^^^/ur^v, hy/-/u 
7;y, h y 7->7 $ h y Ktv^7 h y 

irfvUT S N. N, N" . N-" -fh7>f/Mf 
N, N, N* , N' -rh7^^/U3i^ 
Vyy7;>, N, N, N' , N' -fh7>f^fK 

[0069] m&r s >mt Lxn, mtLtf 

o**WiLtii, r=yy^#* (tfixtfr-y v. 
N-^/ur-y y x N-iW-yy, N-^e 
/wr^y^ n, N-^w=y^ 2-^fvur 

w^yy, ^w-yx hy^^r^y 

2--hD7^yy, 3-=hn7=yy > 4-- 
hP7=yy> 2, 4-y=hP7=yy, 2, 6 

^hn7-yy, 3, 5-y-hD7nyy, N, N- 
v?^f;uh;K^y® . (p-hy/u) T 30 

7x-yyy7^;y, T7*3-frT%>. -y*7^t7^ 
^n-/uR&#: (^!x.tfeD-/K 2H-fp- 
/K 1 ->*7Hfo— 2, p — /K 

2 ( 5-^^/Wtfn-/K N-^fvufp — /t4F) x 

y— /k 4 - y ^/w-r ^ ^y-/K 4-^ ^/p- 2-7 

-l-troyy?) % trpy^yR** (fli^tftrpy 
N-^woy^y, epy^yy, N-y*- 

>mm#. e»*>&m# (mtfey^v, *+i\>\» 
Vi?>. ^/myitis, z/ntvufyv^ i/^/utr 
y-yy, 4- (l-^/v^fvu) fy^v, v?y^ 
/nry^ hy^^ey^^, hy^fvufys; 

> x ^^^/Ufy^V, 3-^ ^yu- 2-7ai^/Wfcf y 
i*^ 4-tert-7^f/^yi;y, v?7x=/H^y so 



ey*yy, -;>^y^yi;y, 1 -yfvu-2-fy 
^ 4-fpy-y*;eyv;y, i-^^/u-4-7^ 
-/wey-yy, 2- (l-^/u^ntviO fy^y. 
7^ey-yy, v/>f;u7^ey*yy« % try^ 
try$i;y«*#. e^vRSfc, \z? 

«k -fvKyvRSfc. ^y^Si* ($«*#*✓* 
yy, 3-*;yy*;w#=hyA^) , -ry^yyv 
R«fc yy;yy^#, *t/yy»»fc 
+ y>«JMfc 7^7^yR8*> ^y^R^f*. 
ys^Rawfc ^^<y-/wR^*> 7xfyhy-yy 
r^* % rtwsmmw. 7xtv?yg^ i, 1 
o^xfyhpyyRifc 77=yR*ft, TtV 

[0070] Mlc, *^#*->a**f6*B*fl:*« 

r?y»R3i«c 77-y, r 

t^^^y. ^fyp^-yy, >ry*>yn3W^^ 

>^^=y x 7x^77^y, y c; 

v x t'7yy-2~wy^ y h^v-r 

^b^t LT3-tr y i?y^^*yn, p - h/^^* 

yfyy'y, 7^^y/-/K 2, 4-^yyy*^ 
'— /K 3-^y K-/i-y ^ / — A^t K h ^ 
;-^7?y, v?x^y-/P7 5y, h y — /t-r 

2, 2' ->f ^y^^y-zK 2-7^yx^y- 
/k 3-r$y-i-^o/V— /K 4-r^y-i- 

4- (2-t: KD^-yxf/w) ^e/uj^y 
2- (2-tKp^yif^) eyv?y, 1- (2 

-fc: Kd^v-zc^/U) ^7^X 1- [2- (2-fc 

*y-/K 1- epy-yy, 
1- (2-t kp>5'** , A') -2-b , py-y*y y, 3 
-e-:y^y-i t 2-^a^^^-/K 3-^py 

2 -^n/^Vv?3t— /K 8-fcKD^ri/3-a 

y-y*y, 3-^-r^^ y ^/-/k 
1-^^-2-f Dy^y^^y-/K 1 -7-yy-y 

y — /u x n- (2-fc Ko^r->3i^^) 7^/U>f 
^ K, N— (2-fc Kp^yxf;u) ^y^3fy7^ 
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7; K«*5«flc$tt5 0 ^ ^ KR»*iLTtt. 
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Ifc, (Bl) - (B6) T-^ 

[00 7 1] 
Uk2 1] 

CT 2 04 7 0(R X7 0) S R 3CS 

19 CHjCH^R^OfrR 310 



B2 



B 3,, -0 



B3 



B4 



9 

.311 ~ ~ ,314 



B5 



A 313 



B6 



R 301 , R 302 x R 303 x R 307 , R 308 ttWP 
*t4!&£ LT«#* 1-20 

T/W*^****. R 304 s R 305 x R 306 x R 309 x R 

310 tt*ii*iT«l:ur**W^-«*Bti'-2 0«« 

304 fcR«; R 304 iR*-, R 305 tR»« % R 304 fcR 

305 irR 306 x R 309 £:R 310 tt*ft«xlS*LT««fta 
, UtJ:<> ^O^ICflx R 304 x R 305 x R 306 x R 

309 x R 310 fi±E*#«>«^?>**IK^lfl75S2fi«: so 
»^fc2«75£3ffi<0S£^1-. Sx Tx Utt**L**t 
0-2 0©»K-Cfc5, iU Sx Tx U=0(73t#x 
R 304 x R 305 x R 306 x R 309 x R 310 

r 311 n*ti ; etv&±Lxm$iki'-s<DT/i>* 
u r 312 tt-ttt-ena^Lx- (c-o) 
-x - (c=o) o-xtt-o (c=o) o-<n*\&m 
SSo^-f *td* 1 «a±**tfS*R 1-20 ?>e«i#x 

fiUURft 1-20 Oggtffcx »«PRXtt*«or^^/u 

R 314 tt**b?*U»lCLT*»l([-T-, ft$ftl 40 
-2 0 ©MM** #^Xtt»tt07/u*/u**U - 

o-x - (c=o) -x - (c=o) o-xt*-o (C 
= 0) 0-o»5M«»O^i p *t*»iaB±«r^-Ct)J£ 
lr\ R 312 B±. R 312 £R 313 x R 3M HU±x R 313 tR 

(Cttx R 312 x R 313 x R 3M tt±E*f*©ad^**JR 

[0 0 7 2 J rr-Cx R 301 x R 302 x R 303 x R 307 x R 
308 (DT/u^u^cr LTfix £HR&l-2 0x #2L< 
ttl-10x £9#£L<ttl-80tO-ea>9x wix 50 



^{fclftfclttx t^U^ ifl^X n-^o^UVx 
V^nei/y, n-^fU^ -fVy^l^Vx n— <V 

[0 0 7 3] R 304 x R 305 x R 306 x R 309 x R 310 <OT 
/Mr/l** LTttx «»ftl-2 0,'8*Kttl-8, 
J:9»*L<ttl-60t,^-e*D, rftfcttEgWt 
^^Xtt^o^TtvT^oT 1 LJ:<x Jltttt&fi. 
^f/K xf^ n-^Pf/K ^y^ofcf/K n-Zf 
TvK -fyy^K ter t-^f/K n -^VTvK 
-TV^yf/K ^s^r^/K y-/K Xi^/Ux Kf*->/K 
h!lf'y>K S^O'^TVK S'*B^*5//l4M«|M r 

6ix5 0 R 304 irR 305 x R 304 tR 306 x R 305 fc R 306 x 
R 304 tR 305 ^ 306 x R 309 xrR 310 ^*«r«A1-6» 
£\ W8©S»ftttl-2 0, »^L<ttl-8x J: 
9»*L<ttl-6-C*>9, rnfeoWcttKSRftl- 

6x #*u<tti-4<or/u^^«stTv^rt)J: 

[0 0 7 4] Sx Tx Utt*ivWtO--2 OOSSffe 
Dx #*U<ttl-10, J:5#*t<ttl-8<DSa 

[0 0 7 5] R 3U (DT/^U>tLXn, 
5x ff4K(ll-4, <t t)»^L<«:l-3Ot ) (0T- 

^x ^fy/Dti/y, n-^u:^ >fyyfi/y, n 
— :yfuy, ^y-:yf i/y^if5,Ji5, 

[0 0 7 6] R 312 ^Ull, Afrftlwflx V**> 
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h*->;fr/U#3vK t e r t h^v^/Wtf^/K > 
t e r t-yh^r^/^/Mf/K 2-**y;*-* 

y7>- 3->f/K 2-^^y-5-^^^y7^ 

10 0 7 7] R 313 (DT/P^/Wi LTtt, 1 - 2 

0. #2L<ttl~8. £D#£L<ttl-64)t>0-e 

Tt> X < s -AftttlwttU R 304 . R 305 , R 306 . R 309 . 
R 310 fcH«<0t>.©as*ff&*v*. 
[0 0 7 8] r 3H or/^/wiurtt; K*ftl-2 

0, #£L<ttl-8. J:Dff*L<ttl-60t)OT 
TtJ:<> JUfrttfctt. R 304 > R 305 v R 306 . R 309 . 

r 310 tm&<Di><n&mfhtiz> 9 r 3U tt-o-, - 
(c=o) - (c=o) o-xn-o (c=o) o 
-(D^m^k<o^^ti^im^±^/^vi>x<. 

1 h^r'y^/^s fh7t KDf7>-2~^/K 

t^P'f/K ^ h3r*y;t7/U#- 
/K 3i h^ri^A'tf^K t e r t h ^■v'J/l'tf^ 
A\ * h^r^/^-/M^/K 3i h^y^/Utf-zM 
t e r t h^>^/^^/M^/K 2 

y?y-5 — f/K 2-^y-i, 3-mv7y 

[00 7 9] R 312 m±. R 312 £ R 313 , R 314 R 

313 tR 314 ^Atr^rdS^, *O«0&*»f*l- 30 

20, #£L<ttl-8, <tt)#tL<ttl-6-C*> 
9, ztib<nmzt*&im$c 1 - 6 , #£l,<ttl-40 

r ur v ^-c t> J: v \ 

[0 0 8 0] ±15^ (Bl) - (B6) ©ffrfrtofcLT 
AflcttlCtt. hy* (2-^ h*5oi*7l0 T 

^y x hy* (2- (2-* h^ym^y) 3ifvV} 
T ^ V, h»X {2- h^xh^r-/^ K^r 

a^/WpT S y, '*-f2— < 1 - /h^r^ H 
^r-» 7^, hy^ {2- (l-m^ym 

h*-y) 7^, {2- (l-sif^y 40 

/diK^-/) rsy. hy* [2- {2- (2 

-kKo^sh^) ^ h^r->} 3:fvu] y, 
4, 7, 13, 16, 21, 2 4-^tt*t-l, 



42 

10-S?rf^B [8. 8. 8] 
4, 7, 13, 1 8-r-h7^1h- 1, 10-^Tif 
[8. 5. 5]^=iU-V. 1, 4, 10, 1 
3-fh7m- 7, 1 

^y, i-7if-i 2-*7*v-4. i-tif-is 
-*y$y-s. 1 -rif- 1 8-*7£y-6, hy 
* U-^/i^/u^v^^vw) r^y. hy* (2 

-7tF^'>xf/U) T^y, hy* (2-^/^/U 
jtf^/v^/u) 7$y, hy* (2-tT/<D^/u^i/ 

31 ?vio r^y, hy* (2-p< h*^#/u#=/M-* 

-ym^/P) 7^> hy^ (2-31 t*cx/*;\,i$~jl,* 
3-ymfvU) T^y, hy^ (tert-^F^M 

^/M-^i^fvu) rsy, hy* 

h*vo:?vlO T^y. h y * (2--y*P 

y^ (2-^ h^ri^> h*5/**#=A,> h^'>3i^ 
;U) hy* {2- (1 -31 h*->3i hap->*/P 

[008 1] ±BK»£ft;«ttoe«S(l. Hfcft&H 1 
raito. 00 1-1 oas, #£L<ttO. 01- 

[0 0 8 2] 3Etc x W^i^^ h»»ICfl, 

[00 8 3] ^Wl: = C-COOHW$WS?rt 

[IP] TSe-AS^: (Al) - (A 10) T^£ix6{t 
— R 401 -COOH (R 401 tt«*Rl~l 0(&a«RX 

^^o7*y-/H47KKS (c) i = c-cooH*e^ 

$tv-5S (D) fcO*/utt:«sc/-(C + D) =0. 1 

-1. o-e*5fls*». 
[11*] T?a-«5$; (aid - (a 1 5) 

[0 0 84] 
Ub2 2] 
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,409 




Al 



£404 s 

Al 




(Ol 



A4 



<0H>«2 





+0^ 



A7 





A10 



402 % R 403 tttn?n**]i!(Mttfi!*»l-8 0li 

404 ft7K*^Xtt^9Rttl-8coii^«Xtt^ftKo 
T/^/^SXttT/^^S^ fcSt^tt- (R 409 ) h- 
COOR' S (R* ttTKlll^Xtt-R^^COO 
-H)-$r^-t"o— R 405 -tt— (C Hz) i~ ( i = 2 - 1 

o) . ^»6-ioory-U'^ ^/u^/us. 

-i/yg^ ^/ujK^/uS, KS^xfi 
Wl?$:^tc R 407 tt**lK*Xttft*»l-80 

•To R 409 ttfi***!-! 0^I««X(iM^7/u 



^uyg^-fo R 4, ° tt**W-7-Xf4«*»l'-8^ 

R 411 -COOHl^t, R 4U ttR*»l-10©I 
««Xli^ft«<OT/^^r Ix^S^-fo j 1*0 - 5 OS 
ft-e4>6c u, hrt:0X«:l-C*>6o si. t 1. s 
2, t 2 > s 3 , t 3 , s 4 , t4 tt-Ztl^tl sl + t 
-l = 8~s-2 + t 2 = 5. s3+t3 = 4, s4+t4 
= 6£»J£U 7^&7^A^te*tc/>&< Hlo 
^*BE***rsJ:5 4*-C*>-5, «tt5$; (A 6) oft 
^•tltW^ii.'OOO^e, ooo^ns 
-cfc*. Att^: (A 7) oft-g-ftSrfiS^^Si, 
ooo-io, oo o£l-5&-efc* e ) 

[0 0 8 5] 
Ift2 3] 



50 
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A15 

(R 402 x R 403 , R 4n K±fttm»<OM&&wrt. R -1-14MAI I-l-lO^^i^W 

412 ttfc%I%*Xtt*mm&?r>1- 0 s 5, t 5tt x s 5 tf t #T*# m&fcffiftSixS t>0-Cttft 

£0, t5£0T\ s 5+ t 5 = 5ftW£-r*RT-*> 20 l\ 

h' «0XfllT-fc5o ) [00 8 7] 

[0 0 8 6] *0&h Its JUWfcttTlE-flWA I [ft 2 4 ] 



40 



CI 



(25) ft® 2 0 0 2 - 2 3 3 5 4 

47 48 

o5 ~o£o-- 



AM AI.2 



COOR' 



Rt> CH 3 H; 





AM AI-4 



AJ-5 AI-6 





AJ-7 AI-8 




5R" 
AHO 



AI-11 AI-12 
AI-13 AI-U 
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(R* ' ttTfcS^XttCHzCOOHS^U 4rit [0 0 8 8] 



50 



(26) 
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AD-1 



50 



CH7-COOH 



AD-3 



CHy-COOH 
AII-4 



Q^COOH 



AD-5 



HO— ^^—CHjCl 



:OOH 



AII-6 



COOH 

06 



AH-7 




AII-S 



CH5COOH 

JO 



An-9 



s^^COOH 

Aii-10 



[0 0 8 9] 4*5. ±iE#^l£=C-COOHT-^£ 

[0 0 9 0] ±82^rtlJ:sc-cooH^$n5S 

T0-5Sk #£L<tt0. 1~5», J:9»*L<tt 
0. 1 ~3». JEfc#*L<tt0. l-2atfc5 8 5 

So 




SI 



[0 0 9 1] jcm, FWClt 8s*D#J 

[0 0 9 2] 7tf l/VT^a-A'RSfti tttt, T 
IB-jft* (SI) % (S2) -(»S4i5tO«:»iB^«t 

[00 9 3] 
Ut2 6] 

gS04 pSJ2 

H(OCH jCHahr-O dh-tPH^CHaOKH 
S2 



«07/i/^It*>9; X, YllOXfijE&£^U T 
0^X^30, 0£Y£3 0, 0£X 

[0 0 9 4] 7tf l^V7/V3-^B»*i Ltff* L 

/H 04, +— 7-f </— /H 04E. *— 7-f 
y— /H 0 4H. t— 74 J—frX 0 4 A. ^—7 4 J 



50 



0. t-7><;-/U4 6 5, f-7^/-/W4 8 5 (A 
ir Products and Chemicals 
Inc. m > f"7^y-/VE1 004 (0^b^ 

[009 5] ±I2T"tf \'^T/l'=-/l'm&#<omU& 

tt, ^ httfiioomto. 0 1-2fil 

<t9»^L<(10. 0 2-lit%fWc 0. Oil 
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Xm\^W&\Z&£ZthZ>Wm\t\.Xfr. T&<OX? [0 0 9 7] 

O+jOCH, ^]f^^J^ CM1OCH3 

X 

CH3OCH5 CHjOCHj 



O^OCHjNH NHCHjOCH s 

20 

[0098] &mm<om£MK, ^<-x®mi 0 owe 

2*LT\ £f£L<tt5-9 5gB. ^lw^U<ttl 5- 
8 5&. £|C#£L< #2 0-7 5g&-efc*o 5^5^ 

[0 0 9 9] imW<»^s* h#£Mwli, ±!&£#J£W 

[oioo] ::t, frWfemik UT«^^ty^ 

Wbft*„ ^^.rf^ny-K TFC-4 3 0J . Tf 
C-4 3 lj <vvf;h,t>ft£*y-^ («) 8i) x f" 
-7Dy fS-141J . TS-14 5J (^1"nt>jfi 40 
ft* (4ft) K) . *=-*<t> TDS-40 lj , TDS 
-4 0 3J, TDS-4 5 1J (^-ftl^?* *>Xm 
(») 3» . *#77yt rF-8 1 5 lj e^e*^ 
:/*Xg (tft) S» , TX-7 0-0 9 2j . TX-7 
0-0 9 3j (V^tteiS^Xg (80 a» 
tf*C£#-C#<5o *f£lXtt> 7D7-K TFC-4 
30j (fiS^y-^^ («0 SO * Tx-70-09 

3 j (fi^k^x^ (#) §« awe>ft5o 
[0 10 1] X&mni'Vx hW$:«ilT/^~y 



^t'yn-r^y^^fttWO. 3-2. 0^ 
mi*5<fc5lc&;frU ^ix^r^^ h^u-h±-C6 0 
l-10m $r3:L<tt80-l 30 

i-5^^y^-^i"^>o ^^x-ew^^-> 

U A r Fx^ W U-f 1 - 1 0 0 m J / 
cm 2 |g, $f£L<tt5-50m J/cm 2 iSt^6 
ct^l^^Lfc^ *ixh^U->±T6 0-l 5 0 
t:. 1-5»B. ^t<«80-l 30^ l-3# 

h^***-^^-^ (PEB) f^o J5lw. 
0. 1-5%. #£L<tt2-3%<0xh7;*^T:/ 
^^At Ko^>K (TMAH) &<DT 
<D$L&i&&m\<\ 0. l-3#R^ #£L<tt0. 5- 
2£fr*3> §E (d i p) ^K/W (puddle) 
fe, *^U— (spray) fc^OSTfcK: J: 5 mffe-f* 

[0102] 
[0 10 3] 



(28) 



#§82 00 2-2 3 3 54 



53 

(4- hi/ 7/1^0 *f7W7x=/UX 
/W^n/w) VT^*9> \ PAG 5) 

5 00ml^4oP77^3l:^*>^ (3. 2 
g) fh7t Kd77^ (8 0ml) Srttii^ 
4-yp^y/hy7/vtyK(2 2. 5g) 1:40 

2 Ot^TtffiH (3. 9g) SrJD*.. XfcSfiTlB* 

(26. Og) 500mlW4OP77 
>^=i|^®Kb^hy (4. O g) (4 
Og) «taA/-CJ*-«»i ±IEO*«fe*# 
(2 5. Og) ^DX, BOttl^fuy (5. 4 
g) ^lWlttiTU »w7 0t:-C4«HW»« 
Lfco tt»8L * (5 0g) StDd*." *®£iHfc:;><? 1 u 

8. 2g) £^fc<> 500ml^)4oP77^3|::© 

*«ft8#(i7. 2 g ) , ^ymvKthy^ 

(1. Og) s ^*;->v (9 0g) «±i&*. 5 0-20 

6 0 < Ct2 8%iBBMfc*** (3 4. Og) frjftlttm 
jWtT»TU JEK6 0rT4B*ffijg#Lfc o 

7K (5 0g) SriD^., BR3l»a^J:9±J«UfcttR4:!a 

3iaaa'i-j:9*«). Xfflw»L6«»* a 6. o g ) 

%mtc 0 5 0mlO3OP77^3j::ofi^ 
(4. 3 g) ^ 4-7* h7 Sy^X-tf^/U/fc^/UT 
5?K(3. 6g),fflWf^(25g) Srttii*. 
*»T1, 8 - v^Tf-'trv'* a - 7 - fri^-tV (2. 

3 g)~ ^ ^ (2 51 ) <D&&®Z1& 2 0 
iniTtt l O^ft, Rfl?iB*»S:*fiftOiaftr 30 

^*=:^A*»« (10 0ml) \Z$L%\ 
(4- h y 7/Ut P > f /U7 x^7/U*n/P) v?7/ 



54 

(1. 3g) R*^* h/^Xt/N 

I R (KB r ) :2 1 3 3, 1 36 0, 1 3 56, 1 3 
1 9, 1 1 9 2, 1 1 5 5, 1 1 34. 1 0 6 1, 7 1 
4 cm" 1 

] H NMR (2 7 0MHz, CDCh) : 8. 17 

(4H, d) . 7. 88 (4H, d) 

[0104] [*A0|2] (r* (3- hy 7/l^P* 
f/U7s^/l/^/l'*^) i/7y$9>\ PAG 6) 

«lCUTx (3-hy7/UtD^f/P7i^;u 

IR(KBr) :2 1 3 7, 2 1 2 7, 1 3 6 0, 1 3 
3 1, 1 3 2 9, 1 3 2 7, 1 1 5 3, 1 1 28, 5 8 
8 c m" 1 

'H NMR (2 7 0MHz, CDCh) :8. 25 
(4H, m) , 7. 9 7 (2H. m) . 7. 78 (2 
H, m) 

[0105] oam* ttwa TEarw%stt*7j/ 
mtitTyjfxt&yo (pagi-7) JM&T*/* 

? l/itSto (PAG8-11) £Bfcf§£#J£LT. Sfc 
Tf£^:-C^$ix6^y^- (Po 1 yme r 1-8) £ 

(DRRl-4) . Jttttfl:*** TI55£T-^£;h,S# 

f-rttcsc-cooH-c^Sn^SSr^-r^b'&ft (A 

CCK 2) fc»M*1Hfija-CFC-4 3 0 (&£* 9 

-mix («) «i) o. oiMm%ttttim+\cimi, 

"tl/^Hmtl»U SElC#»^«)Sr0. 2>mO 

[0 10 6] 
[ft2 8] 



40 



50 



(30) 4#B82 0 0 2-2 3 3,5 4 

57 58 




3 0] 



(Poijtntr 1) 

(ll-MO. M-02Q, dl-0.70. Mw*2N) 



(Potjiner 2) 

(al-0.10, bl-(Ua cl-030, dl-0.40, 
Mv- 10300) 



(Polymer 3) 

(b 1=050, dl»a50Mw»l 1^00) 



(Polymer 4) 

(b t-040, dl-OJSO, Mw«*800) 



(Polymer 5) 

(d 1-0.30, (12-035, f-OJ^Mw- 10,500) 



(Potymcr 6) 

(cC-OSO, &-0.50, Mw-8^300) 



(Polymer?) 

(«2HMQ, O2-O30. dl-060, Mw-27,600) 



(Poiynwr 8) 

(bZ-0.40 d2-O60 Mw-18,300) 



(Poiymcr 9) 

(b3-OiO, d3-O60 Mw-25,100) 



[0109] Ut3l] 



50 



(31) 



4$BB2 0 02-2 3 3 5 



(DRR1) 




60 



(DRR2) 




[0 110] 



(ACC 1) 



Ut3 2) 




[0 111] I/^h^'>!l=>^^/>-i^^ 
a-T-f^U 0. 4/imOf$l:MLt 

1 orT-9 0#F B 1-<-^Lfc o £*L£Ar F^3rv^u 

^•^u-if-^-r^ (-^y&m, na 

= 0. 5 5) £J8^TBftU 1 1 O^T-9 O^Fh^- 
7 (PE.B) £JfiU 2. 3 SVofD^ hy/^T^ 

[0 112] V?;* K0ff«Ht«TC!)*BJwO^rfi : o 
fc, £1\ (Eth, mj/cm 2 ) **aOfc, ft 

IC, 0. 2Mm(07^yry K^-<-^$rl : 1T-8P& 
-*-6B#fi£SSS#fl: (Eop. mj/cm 2 ) 

-*<0ft/J>jS« (Aim) fcffi^hoHMlitiL 
1t a Bft»f^ffitn<SEM (S-9 2 0 0) SrJB^T 
0. 2 0 MmL/S^y^V-iC^Jt^y^ ^^^77 

U : P icSiftMM S - 4 2 0 0 * 



20 »ftttfl)fiWl4Ar Fx*^^f-^^n^fy 
[0 113] btDtiL&RXmfa&fk&ttl^S 

PGMEA : T'o t^y^y ^-^^f/Vx-f^Tt 

CyHO : ^n^f/> 

PG/EL : PGMEA 7 0 % tUMk^^ 3 0 

30 tba : hy/f^r^y 

TEA : hyx^;-/U7;y 

TMEMEA : h!^^ k^/»h*W h^at^ 

r ^> 

TAEA : hy^2, 2* , 2" - (Tir b*is) 
[0114] 



40 



50 



(32) ^200 2-2 3 3 54 



61 62 





m% 

(£5§P 




<££3) 




33 SJ 
(£53® 


(nvJ/cra 7 ) 


( pm) 


Jgtt 




Polymer 1 
(80) 


PAD 1 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


4.5 


0.15 




2 


Polymer 1 
(80) 


PAG 2 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


5.2 






3 


Polymer 1 
(80) 


PAG 3 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


5,6 


0.15 




4 


Dnlwmar 1 

f oiymer i 
(80) 


PAG 4 
(1) 




TRA 

(0.10) 


(480) 


4.0 






D 


Polymer 1 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


3.5 


0.15 




O 


Polymer 1 
(80) 


PAG 6 
(1) 




TRA 

(0.10) 


PGMEA 
(480) 


5.0 






7- 


Polymer 1 
(80) 


Din 7 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 




U. ID 




8 


Polymer 1 
(80) 


Dan i 
rnU 1 

(1) 




TBA 
(0.10) 


CyHO 
(560) 


10 


U. 10 




9 


Polymer 2 
(80) 


PAG 5 
(!) 




TBA 

(0.10) 


CyHO 
(560) 


i 4.8 






10 


Polymer 3 
(80) 


nip r 

(1) 




TBA 

(0.10) 


CyHO 
(560) 


4.J 


nit 
UL 10 


*6ft? 


1 1 


Polymer 4 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


4.8 






12 


Polymer 5 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


5.2 


0.15 




13 


Polymer 6 

(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


3.3 






14 


Polymer 7 
(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


4.8 


0.15 




15 


Polymer 8 
(80) 


PAG 5 
(1) 




TBA 
(0.10) 


CyHO 
(560) 


4.8 






16 


Polymer 9 

(80) 


PAG 5 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


5.5 






17 


Polymer 6 
(80) 


PAG 6 
(1) 




TBA 

(0.10) 


CyHO 
(560) 


55 






18 


Polymer 0 
(80) 


PAG 0 
(1) 




TEA 

(0.10) 


CyHO 
(560) 


5.8 


0.15 




19 


Polymer 6 
(80) 


PAG 6 
(1) 




TMMEA 

(0.10) 


CyHO 
(560) 


4.8 


0.15 




20 


Polymer 6 
(80) 


PAG 6 
(1) 




TMEMEA 

(0.10) 


CyHO 
(560) 


40 


ai5 




21 


Polymer 6 
(80) 


PAG 6 
(1) 




IAEA 

(0.10) 


CyHO 
(560) 


4.4 


ai4 





[0115] [$2] 



so 



(33) #882 0 0 2-2 3 3 54 

63 64 



3H01 


ma 


(St SD 


(3S3D 


(at so 


3*j 
(*1SP> 


OS 

(mJ/aa 7 ) 


( M m) 




22 


Polymer 6 
(64) 


PA0 5 

(1) 


0RR1 

06) 


TEA 

(aio) 


PQ/EL 
(480) 


5.0 ' 






23 


Polymer 6 
(64) 


PAG 5 
(1) 


0RR2 
(10) 


TEA 

(aio) 


PG/EL 
(480) 


4.8 






24 


Polymer 6 

(64) 


PAG 5 
(1) 


0RR3 

(16) 


TEA 

(aio) 


PG/EL 
(480) 


4.6 






25 


Polymer 6 
(64) 


PAG 5 
(1) 


DRR4 
(16) 


TEA 

caio) 


PQ/EL 
(480) 


4.8 






26 


Polymer 7 
(80) 


PAG 5 
(1) 




TEA 

(aio) 


CyHO 
(560) 


4.9 






27 


Polymer 7 

(64) 


PAG 5 
(1) 


0RR1 

(16) 


TEA 

(0.10) 


CyHO 
(560) 


4.4 






28 


Polymer 7 
(64) 


PAG 5 
(1) 


0RR2 
(16) 


TEA 

(aio) 


CyHO 
(560) 


15 






29 


Polymer 7 
(64) 


PAG 5 

1 (1) 


0RR3 
(16) 


TEA 

(aio) 


CyHO 
(560) 


a9 






30 


Polymer 7 
(64) 


PAG 5 
(1) 


DRR 4 

(16) 


TEA 

(0.10) 


In ° 

w o 


as 






31 


Polymer 4 
(80) 


PAG 5 
(1) 




TEA 

(0.10) 


CyHO 
(560) 


18 






32 


Polymer 4 
(80) 


PAG 5 
(1) 


ACC 1 

(2) 


TEA 

(aio) 


CyHO 
(560) 


a2 






33 


Polymer 4 
(80) 


PAG 5 
(1) 


ACC 2 

(2) 


TEA 

(0.10) 


CyHO 
(560) 


ao 


- 


- 


34 


Polymer 8 
(60) 


PAG 5 
(1) 




TEA 

(0.10) 


PGMEA 
(480) 


5.3 






35 


Polymer 8 
(80) 


PAG 5 
(1) 


ACC 1 

(2) 


TEA 

(0.10) 


PGMEA 
(480) 


5.0 






30 


Polymer 8 
(80) 


PAG 5 
(1) 


ACC 2 
(2) 


TEA 
(0.10) 


PGMEA 
(480) 


4.9 






37 


Polymer 3 

(40) 
Polymer S 

(40) 


PAG 5 
(1) 




TEA 

(aio) 


PG/EL 
(480) 


4.8 


- 




38 


Polymer 3 

(40) 
Polymer 5 

(40) 


PAG 0 
(1) 




TEA 

(aio) 


PG/EL 
(480) 


4.9 




- 


39 


Polymer 5 

(40) 
Polymer 7 

(40) 


PAG 5 
(1) 




TEA 

(0.10) 


CyHO 
(560) 


4.8 






40 


Polymer 5 

(40) 
Polymer 7 

(40) 


PAG 6 

(1) 




TEA 

(aio) 


CyHO 
(560) 


a2 







{0116] 40 [3E3] 



so 



(34) 



2002-23354 



65 





mi 

(3«3> 


(£130 


(313) 




C*iS> 


ss 

(mJ/crn 1 ) 






1 


Polymer 1 
(80) 


PAO 8 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


ai 


ai8 




2 


Polytner 1 
(80) 


PAG 9 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.9 


- 


! 


3 


Potymtr 1 

(80) 


PAG 10 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


ao 


ais 




4 


Polymer 1 
(80) 


PAG 11 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


a4 




_ 


5 


Polymer 2 
(80) 


PAO 10 

(1) 




TBA 
(0.10) 


PGMEA 
(480) 


ai 


0.18 

— 




6 


Polymer 3 
(80) 


PAG 10 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


as 




_ 


7 


Polymer 4 
(80) 


PAG 10 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


ao 


ais 




8 


Polymer 5 
(80) 


PAG 10 

CD 




TBA 

(0.10) 


PGMEA 
(480) 


a4 


- 


- 


9 


Polymer 6 
(80) 


PAG 10 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.3 






10 


Polymer 7 
(80) 


PAG 10 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


10.0 






11 


Polymer 8 
(80) 


PAG 10 

(1) 




TBA 

(0.10) 


PGMEA 
(480) 


ia3 






12 


Polymer 9 
(80) 


PAG 10 
(1) 




TBA 

(0.10) 


PGMEA 
(480) 


9.3 







[0 117] ^1 — 3 <D&&£ D . h*t 

[0 118] ±«EPAG5. 6&tftfc$fc£L 

£#JPAG5. 6; itttt LTPAG9&«l«i2S 



-y-rv^u i o or-c9 OfMB^-* LTO. 5 M 

»43Wtt2 5 0 nmEAT* 4*fcfi2 0 OnmOKftHt 

[■■eft*ftKn] 



[s i ] 



o 
o 



1 

0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0 
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0 Nt 
^ ■ ■ 


0 — 




PAG5 












\ 




0 


TV-/-* 

0 












a— 

Ft 




n u. n J** 






















PAG6 
















0 0 














1 i n . a ■ — 


_PA6 


I 





























180 180 200 210 220 230 240 250 280 270 280 280 300 



36 £ (nm) 



(35) 



4#BB2 0 0 2-2 3 3 



(51)Int.Cl. 7 WMK* 

C 0 8 F 232/00 

C08K 5/00 

C0 8L 101/00 

C09K 3/00 

G 0 3 F 7/038 6 0 1 

7/039 6 0 1 

H0 1L 21/027 
// C 0 7 C 381/14 



(nmw% mm » 



F I 

C 0 8 F 232/00 
C 0 8 K 5/00 
C0 8L 101/00 
C09K 3/00 
G 0 3 F 7/038 
7/039 
C07C 381/14 
H0 1L 21/30 



K 

6 0 1 
6 0 1 

5 0 2R 



F*-A(##) 2H025 AA01 AA02 AB16 AC03 AD01 
AD03 BEOO BE07 BE10 BF02 
BF11 BGOO CB43 CC03 CC20 
FA17 

4B006 AA03 AB80 AB81 TA02 TB04 
TB74 TC11 TC31 

4J002 BG011 BH021 BK001 CE001 
EV216 FD206 GP03 HA05 

4J100 AK32P AL08P AL08Q AL08R 
AL08S AR11Q ARllR BAUP 
BA11Q BA16Q BA16R BA20Q 
BC03P BC03Q BC03R BC07Q 
BC07S BC53P BC53Q BC55Q 
CA04 CA05 CA06 DA01 JA38 



